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ON-BOARD VEHICLE VACUUM CLEANER 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0001] The present invention relates to vacuum cleaners/More particularly, 
the present invention relates to an on-board portable vacuum cleaner for 
suctioning dirt and debris from carpets and floors of motor vehicles. 

DISCUSSION OF THE ART 

[0002] Attachment hoses of conventional upright vacuum cleaners and 
portable vacuum cleaners have been used for many years to suction soil, 
pebbles, and other dirt from carpets and fabric in automobiles. Vehicle- 
mounted cleaning systems have been proposed which would allow vacuum 
cleaning to take place at outside locations and in places where no electrical 
outlets are provided for powering or recharging a conventional vacuum. 

[0003] U.S. 6,128,804 to Lee, et al., for example, discloses a litter box, 
within the passenger compartment, which receives trash. The litter box is 
coupled with a vacuum canister in the trunk, which holds trash in disposable 
vacuum bags. A flexible vacuum hose can be coupled with the litter box to 
clean seats and carpet within the passenger compartment. U.S. 6,148,472 to 
Arena discloses a vehicle-mounted cleaning system which combines a motor- 
powered wet vacuum and a separator and compaction system for separating 
and compacting large items of trash, such as bottles and cans. 

[0004] Such on-board cleaning systems typically employ one suction motor 
which is permanently installed in a fixed location. A conduit is provided to 
ports within the vehicle that will accept a vacuum hose. This enables the user 
to select a port closest to the area of the vehicle to be cleaned. However, to 
serve numerous ports, the conduit tends to be substantial in volume. To 
provide adequate airflow to the port that is in use, the vacuum motor needs to 
evacuate the entire conduit. An inverter is used to provide AC current from 



the battery for powering the motor. There is a limit to the amount of power 
which can be readily provided by the vehicle battery. At high power levels, 
the current drawn may pose safety concerns and cause electromagnetic 
interference problems. For example, a device operating at 1000 watts will 
draw a current of about 83.3 amps on a 12 volt DC battery. 

[0005] The present invention provides a new and improved on-board 
automotive vacuum cleaner and method for cleaning a vehicle which overcome 
the above-referenced problems and others. 

SUMMARY OF THE INVENTION 

[0006] In accordance with one aspect of the present invention, a vacuum 
system for a motor vehicle is provided. The system includes a receptacle 
mounted to a motor vehicle and a casing selectively mountable to the 
receptacle. A source of suction and a dust receptacle are carried by the casing. 
A flexible vacuum hose is fluidly connected with the dust receptacle, such that 
dirt and entrained air are drawn through the hose and into the dtist receptacle 
by the source of suction. A power cord is provided for electrically connecting 
the source of suction with a power source. 

[0007] In accordance with another aspect of the present invention, a 
vacuum system for a vehicle is provided. The vacuum system includes a 
console mounted to the vehicle. The console defines a cavity. A casing forms a 
drawer of the console and is selectively received in the cavity. A source of 
suction is carried by the casing. A dust receptacle is carried by the casing. A 
vacuum nozzle is in fluid communication with the source of suction and dust 
receptacle for vacuuming dirt from the vehicle. 

[0008] In accordance with another aspect of the present invention, a method 
for cleaning a vehicle is provided. The method includes providing a casing 
which holds a source of suction and a dust receptacle. The casing is removed 
from a console mounted to the vehicle. After removing the casing from the 
console, the source of suction is operated to draw dirt and entrained air 
through a flexible hose connected with the casing into the dirt receptacle. Dirt 
is separated from the entrained air and the dirt deposited in the dirt 
receptacle. 

[0009] The advantages of the present invention will be readily apparent to 



2 



those skilled in the art, upon a reading of the following disclosure and a 
review of the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[00010] The invention is described in conjunction with accompanying 
drawings. The drawings are for purposes of illustrating an exemplary 
embodiment of the invention and are not to be construed as limiting the 
invention to such embodiments. It is understood that the invention may take 
form in various components and arrangement of components and in various 
steps and arrangement of steps beyond those provided in the drawings and 
associated description. 

[00011] FIGURE 1 is a perspective view of a passenger compartment of a 
vehicle having a central console which accommodates an on-board vehicle 
vacuum cleaning system according to the present invention; 

[00012] FIGURE 2 is an enlarged perspective view of the central console of 
FIGURE 1, showing the on board vacuum system extending partway from the 
console; 

[00013] FIGURE 3 is an enlarged exploded perspective view of the vacuum 
system of FIGURE 2; 

[00014] FIGURE 4 is an assembled cross-sectional view of the vacuum 
system of FIGURE 3, illustrating a pathway for air and entrained dirt; 

[00015] FIGURE 5 is an enlarged assembled side sectional view of the 
vacuum system of FIGURE 3; 

[00016] FIGURE 6 is a side perspective view of the vacuum system of 
FIGURE 4, showing attachment tools for use with the vacuum system stored 
in a storage compartment, part of the casing being shown partially broken 
away to reveal an air outlet; 

[00017] FIGURE 7 is a rear perspective view of the vacuum system of 
FIGURE 4; 

[00018] FIGURE 8 is a second side perspective view of the vacuum system 
of FIGURE 4, showing a hose stored in a storage compartment; 
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[00019] FIGURE 9 is an assembled perspective view of the vacuum system 
of FIGURE 3, with a front panel open and a dust collector partially removed; 

[00020] FIGURE 10 is an enlarged perspective view of the filter of 
FIGURE 5; and 

[00021] FIGURE 11 is an enlarged perspective view of the vacuum system 
of FIGURE 6, with the top panel removed to show an air-flow selector. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[00022] Referring now to the FIGURES, wherein the showings are for 
purposes of illustrating a preferred embodiment of the invention only and not 
for purposes of limiting the same, FIGS. 1-11 illustrate an on-board vehicle 
vacuum cleaning system for suctioning dry and liquid dirt from surfaces of a 
motor vehicle, such as floors, seats, and the like. While the vacuum system is 
shown as being mounted in a console of an automobile, it should be 
appreciated that the vacuum system could also be employed in a wide variety 
of vehicles including trucks, trains, boats, airplanes, and the like. 

[00023] As shown in FIGURE 1, the vacuum cleaning system includes a 
portable, handheld canister 10, which is selectively mounted in or on a 
suitably-shaped receptacle 12 mounted to the motor vehicle. In the 
embodiment of FIGURE 1, the receptacle 12 takes the form of a floor-mounted 
console positioned in a passenger compartment 14 of a vehicle between front 
seats 16 thereof. This arrangement is particularly suited to minivans, sport 
utility vehicles, and other long wheelbase vehicles. For sedan cars and the 
like, the receptacle 12 may form a part of the dashboard or other forward 
location of the passenger compartment 14. It is also contemplated that the 
receptacle 12 may be located in the trunk of the vehicle (not shown) or other 
convenient location. 

[00024] With particular reference to FIGURE 2, the canister 10 includes a 
casing 20, which is received within a cavity 22 of the receptacle 12. 
Specifically, the casing 20 functions as a drawer for the receptacle 12 and is 
slidably received within the cavity 22 such that a front wall 24 of the casing is 
generally flush with an adjacent front wall 26 of the console 12. As will 
readily be appreciated, the console 12 may be configured to receive other 
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automobile related accessories, such as a compact disk player, illustrated at 
28, cassette player, radio, controls for heating and cooling, receptacles for 
drinks and other personal items, and the like. 

[00025] With reference to FIGURES 2 and 3, conventional mounting 
means 30, such as a tongue and groove arrangement, facilitate sliding the 
canister 10 into and out of the console 12. FIGURE 3 shows the mounting 
means 30 as including a pair of laterally extending tongues 32, 34, which are 
integral with opposed side panels 36, 38 of the canister casing 20. The 
tongues engage corresponding laterally extending grooves 40 (FIGURE 2) 
mounted to opposed interior side walls 44, 46 of the console cavity 22. Other 
mounting means are also contemplated, such as wheels, rotatably mounted to 
the casing panels 36, 38, which run along corresponding tracks on the console 
walls 44, 46. 

[00026] With particular reference to FIGURE 3, the canister 10 includes 
upper and lower panels 50, 52, respectively, and a rear panel 54, which 
together with side panels 36 and 38 and front panel 24 make up the casing 20. 
The side panels 36, 38 may be integrally formed with the lower panel 52 and 
rear panel 54. The upper panel defines a depresision 56 above which a 
carrying handle 58, such as a strap, is mounted. An indent 60 in the front 
panel 24 is shaped as a hand hold for receiving a user's fingers. As can be 
seen from FIGURE 8, the front panel 24 extends above the upper panel 50. To 
use the vacuum, the user pulls the canister 10 horizontally, fully out of the 
console 12 with the hand hold 60 and then lifts the canister upward and away 
from the console using the carrying handle 58. 

[00027] The front panel 24 can also act as a door to the casing 20. In one 
embodiment, the front panel 24 is pivotally connected to the lower panel 52 of 
the casing 20 by hinges 62 (FIGURE 9). An operator grasps the top 64 of the 
panel 24 and pivots it downward to an open position. This creates an opening 
66 to the casing 20. A latch 67, pivotally connected to the top panel 50, 
engages a catch 68 on the front panel 24 to maintain the door in the closed 
position, when the front panel is pivoted back to its upper position. In an 
alternative embodiment, the front panel 24 can slide downward by means of 
grooves, slots, or the like (not shown) defined in the front panel and/or side 
panels 36,38. 

[00028] With reference now to FIGURE 4, the canister 10 includes a 
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vacuum or suction source 70 for generating a sufficient suction airflow for 
cleaning operations. A suitable suction source 70 is an electric motor and fan 
assembly, mounted in a rear compartment 72 of the casing. The assembly 70 
includes a motor 74 and a fan 76, which applies a suction airflow to a suction 
inlet 78 in the form of a grill. As best shown in FIGURE 3, the grill 78 is 
defined by a forward wall 80 to the rear compartment 72. The fan 76 
generates a suction force on the suction inlet 78 and an exhaust force in an 
exhaust outlet 82, illustrated in the side panel 38 of the casing (FIGURE 6), 
although other convenient locations are also contemplated. The motor 74 may 
be a 120 volt alternating current universal motor. AC power for driving the 
motor 74 is supplied by an inverter (not shown) connected to the battery of the 
vehicle. The inverter may be housed in the console 12, or elsewhere in the 
vehicle. 

[00029] With reference now to FIGURE 7, an electric power cord .84, 
selectively connects the motor 74 with the inverter. The canister has a 
rearward opening 85 in the rear wall 54. The power cord 84 may be connected 
to the casing by a power cord quick release strain relief 86, which allows the 
cord 84 to disconnect from the canister 10 if too much tension is placed on the 
cord. The strain relief is selectively removable from a corresponding outlet 88 
in the casing by a quick connect arrangement, such as a quarter turn locking 
arrangement. The other end of the power cord 84 is connected to a power 
outlet (not shown) within the cavity 22. The connection may be a permanent 
connection. Alternatively, the connection may be a conventional plug and 
socket connection, allowing the power cord 84 to be selectively electrically 
disconnected from and reconnected to the vehicle battery. An on/off switch, 
such as a rocker switch 89 (FIGURE 3) is used for switching the power to the 
motor on or off. 

[00030] As best shown in FIGURE 9, the suction inlet 78 is in fluid 
communication with a dust and dirt separating region, such as a dirt cup 90 of 
the canister 10, to generate a suction force therein. The dirt cup 90 is 
removably positioned between the front panel 24 and grill 78 and defines an 
interior chamber 92 (FIGURE 5), which receives a removable dust filter 
assembly 94. With reference again to FIGURE 4, a flexible suction hose 96 is 
connected with the chamber 92 by an inlet flowpath 98. Dirt and entrained 
air are drawn through the hose 96 and travel along the flow path 98 to the 
chamber 92, as indicated by arrows A. The air passes through the filter 
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assembly 94, leaving dust and dirt trapped behind in the chamber 92. The 
clean air passes through the grill 78 and into the fan 76, from where it is 
directed to the outlet 82. 

[00031] The hose 96 includes a tubular inlet 100 (FIGURE 3), at one end, 
to which one of a plurality of interchangeable nozzles 102, 104 (FIGURE 6) is 
selectively attached, and an outlet 110, at the other end, connected with the 
canister casing 20. The hose 96 is stored, when not in use, in a compartment 
112 (FIGURE 4) defined by an indented portion 114 of the side panel 36 of the 
casing. In the storage position, the inlet 100 is held in a suitably shaped 
recess 115 extending from the compartment 112. Alternatively, or 
additionally, a clip or clips (not shown) are optionally provided to hold the 
hose 96 within the compartment 112 so that it does not interfere with sliding 
the canister 10 into and out of the console 12. The hose outlet 110 is 
connected with a circular opening 116 in a side wall 118 of the compartment 
112 (FIGURE 3). As shown in FIGURE 3, the hose outlet 110 includes a 
cylindrical tube 120, which fits through the opening 116 from the 
compartment 112. The tube 120 is held in place against a flexible gasket 122 
by a fastening ring 124 on the other side of the wall 118. 

[00032] With continued reference to FIGURE 3, the flowpath 98 is 
defined between front and rear mating components 130, 132 of the dirt cup 
90, which are welded, glued, or otherwise sealingly attached together. 
Alternatively, the dust cup 90 may be molded as a single component. Front 
component 130 is seated against the front panel 24 and is similarly indented 
to match indent 60. The front component 130 defines a side extension 134 
and a chamber portion 136. Rear component 132 defines a side extension 138 
with a circular inlet opening 140 therein sized to receive the cylindrical tube 
120. Rear component 132 further defines a chamber portion 142 with a larger 
opening 144 therein, sized to receive the dust filter assembly 94. As shown in 
FIGURE 4, the filter assembly 94 extends into the chamber 92 through the 
opening 144. The two side extensions 134, 138 (FIGURE 3) mate to form an 
inlet portion 146 of the flowpath, which extends into the chamber 92, defined 
by the two chamber portions 136, 142. The opening 140 to the inlet portion 
146 of the flowpath is positioned adjacent the compartment opening 116. To 
assist in positioning the openings 140, 116, relative to one another, a sloping 
shelf 148 is defined by the casing compartment 112 and is angled to 
accommodate a correspondingly sloped lower surface of the inlet portion 146. 
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The front panel 24, when closed, holds the dust cup 90 in the casing 20, with 
opening 140 sealingly engaging the gasket 122. 

[00033] With reference to FIGURES 5 and 10, the dust filter assembly 94 
includes a filter element or screen 150, formed from a porous material, 
through which the dirt-free air passes. One such porous material is a Gortex® 
brand plastic filter medium. Another porous material is POREX brand, high 
density polyethylene-based, open celled, porous media obtained commercially 
from Porex Technologies Corp., Fairburn, Georgia, 30212. This filter material 
is a rigid open-celled foam that is moldable, machinable, and otherwise 
workable into any shape deemed advantageous to a particular application. 
Another filter medium can be a pleated plastic-coated paper filter or any other 
suitable filter material. The filter element 150 can have an average pore size 
in the range of 45jam to 90|^m. It can have a substantially cylindrical 
configuration, as illustrated in FIGURE 3, or any other suitable desired 
configuration. The filter element 150 can have a convoluted outer surface to 
provide a larger filtering area, as illustrated in FIGURE 10. 

[00034] With reference again to FIGURE 4, the filter assembly 94 defines 
an interior chamber 152, which is closed at one end by a cap 154, and has: an 
opening 156 at the other end. A resiliently flexible gasket 158 is mounted to 
the open end of the filter assembly 94 adjacent the grill 78. The gasket 158 
acts as a seal, preventing dirt laden air from escaping from the dirt cup 
chamber 92 through the opening 144 and entering the grill. The gasket 158 
may be formed from an elastomeric material, such as rubber. As illustrated in 
FIGURE 9, the gasket 158 is pressed into a sealing engagement with a gasket 
159 on the grill 78, when the front panel is closed. , 

[00035] With particular reference to FIGURE 6, the nozzles 102, 104 are 
of different shapes for cleaning and accessing different areas of the vehicle, 
including difficult to reach areas such as under seats and in narrow cracks. 
When not in use, the nozzles 102, 104, or other suitable attachment tools, are 
stored in a second compartment 160, defined by an indent 162 in side panel 
38, on an opposite side of the canister 10 to the hose 96. Flexible clips 164, or 
other suitable attachment means, retain the nozzles 102, 104 in the 
compartment 160 until needed. 

[00036] The vacuum cleaner may utilize cyclonic air flow to separate the 
majority of the dirt from the suction air stream by directing it against interior 
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walls 166 (FIGURE 4) of the dirt cup chamber 92. The air is then filtered by 
the filter assembly 94 to remove residual dirt, carried to the fan, and 
exhausted. Optionally, the dust cup wall 166 is generally circular in cross 
section (rather than square as shown in FIGURE 3) to aid cyclonic movement. 
Additionally, extension 134 has a curved deflecting surface 168, which aids in 
directing the incoming air along a cyclonic path A. 

[00037] The filter assembly 94 can be cleaned by washing it, either 
manually or in a dishwasher, to remove dust or dirt particles adhering to the 
filter element 150. To remove the dirt cup 90 and the filter assembly 94 from 
the casing 20 for emptying, the front panel 24 is opened to provide access to 
the casing. The dirt cup and filter assembly can then be pulled forwardly, out 
of the casing 20, as illustrated in FIGURE 9. The filter assembly 94 is 
removed from the dirt cup 90 and the dirt emptied from the dirt cup via the 
opening 144. 

[00038] In an alternative embodiment, the dirt cup 90 is provided with an 
additional opening (not shown), which is normally closed by a pivotable or 
resiliently flexible sealing member. The user opens the sealing member to 
access the interior chamber 92 for removing dirt. 

[00039] If the vacuum is to be used for wet vacuuming, the dirt cup 90 
and/or filter assembly 94 is modified to receive a conventional float (not 
shown) which responds to the level of water in the dirt cup. The float shuts off 
the air flow, for example, by closing the grill 78, when the water in the dirt 
cup reaches a selected level. 

[00040] A diverter 180, best shown in FIGURE 11, selectively closes the 
exhaust opening 82 and diverts the exhaust air to an outlet 182 (FIGURE 6), 
The diverter 180 directs exhaust air into the outlet 182, which can be 
selectively connected to a flexible tube (not illustrated) and used to inflate low 
pressure (i.e., below about 2 psi) inflatable items, such as a beach ball, an 
inflatable mattress, or other item for which human lung power is commonly 
used. The diverter includes a finger grip 184, which extends into the 
compartment 160. The diverter may take the form of a plate 185 which 
defines a plurality of transverse slots 186. When the diverter 180 is in a first 
lateral position, the slots 186 are aligned with corresponding slots 188 in an 
upper wall 190 of the fan chamber 72. This provides an air passage, which 
permits air flow through the upper wall 190 of the chamber 72. The air exits 
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to the atmosphere through the outlet 82, shown in FIGURE 6 as a slot or 
slots. When the finger grip is used to pull the diverter 180 to a second lateral 
position, the slots 186, 188 are out of alignment and the air is directed to the 
outlet 182. A groove 192 in the plate 185 receives a nut 194, which constrains 
the plate 185 to travel a fixed distance defined between ends of the groove. 

[00041] As shown in FIGURES 4 and 6, a cooling fan 196 may be mounted 
to a rearward end of the motor 74 to cool the motor. Air is drawn by the fan 
into the motor compartment 72 through air inlets 198. 

[00042] To operate the vacuum system, a user pulls the canister 10 fully 
out of the console 12 and plugs in the power cord 84 to the socket (when not in 
use the power cord is stored in a pocket (not shown) of the console 12, below 
the cavity 22). The inlet end 100 of the vacuum hose 96 is withdrawn from 
the compartment 112 and a selected nozzle 102, 104 is optionally attached. 
The power to the motor 74 is switched on using the power switch 89. The user 
carries the canister 10 away from the console 12 (the operating distance being 
limited only by the length of the power cord 84) and vacuums dirt from the car 
or from other items within reach of the canister 10 while holding the canister 
with the handle 58. If a different tool is desired, it is readily accessible on the 
canister 10 without having to return to the console 12. When the dirt 
receptacle 90 becomes full, detected by a reduction in the suction provided, or 
at other convenient times, the user opens the front panel 24 and removes the 
dust cup 90 for emptying. Periodically, the filter assembly 94 can be washed 
and dried, if desired. 

[00043] When the vacuuming operation is completed, the user removes 
and stores the nozzles and packs the hose back into its compartment. The 
power cord is optionally disconnected, and the canister is ready to be slid back 
into the console cavity. A magnetic catch plate 204, on the back of the casing 
20 (FIGURE 7), magnetically engages a similar magnetic plate (not shown) 
within the console cavity 22 to prevent the canister 10 from sliding out of the 
cavity 22 under its own weight during motion of the vehicle. 

[00044] The onboard vacuum cleaner thus described overcomes problems 
associated with conventional on-board vehicle vacuuming systems. The 
vacuum cleaner is compact and readily accessible. Having a motor which is 
movable with a hose is advantageous for accessing different areas of the 
passenger compartment with a single hose and reduces the length of hose 
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needed. In addition to vacuuming floor surfaces, the vacuum cleaner also 
serves an air pump for inflating an inflatable, such as an air mattress or beach 
ball. Optionally, both wet and dry spills are handled by the vacuum cleaner. 

[00045] The invention has been described with reference to the preferred 
embodiment. Obviously, modifications and alterations will occur to others 
upon reading and understanding the preceding detailed description. It is 
intended that the invention be construed as including all such modifications 
and alterations insofar as they come within the scope of the appended claims 
or the equivalents thereof. 
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